Objectives: The aim of this study was to investigate the relationship between primary insurance type and major complications after hysterectomy.
S
everal studies have shown that surgical morbidity and mortality rates are associated with primary insurance type. Analyses of patients with Medicaid undergoing spinal and pediatric surgery have revealed that postoperative complications are more common, length of hospital stay is increased, mortality rates are higher, and costs are increased in this population compared with those with private insurance. [1] [2] [3] [4] Medicaid and Medicare insurance have also been shown to be independent predictors of poorer outcomes among patients undergoing bariatric surgery. 5 Although hysterectomy is the most common major gynecologic surgery performed in the United States, there is a paucity of data looking at the impact of payer status on complications after this procedure. [6] [7] [8] A study using 1991 data by Hakim et al 7 found that among women less than 65 years old undergoing hysterectomy, those with Medicaid had a 40% increased odds of postoperative complications compared to those with private insurance. This study was limited by age, lack of data regarding the prevalence of specific postoperative complications, and failure to control for hospital variance in the statistical modeling. Further limiting this study's relevance to current practice is the absence of any laparoscopic hysterectomies and the high percentage of abdominal hysterectomies, around 80%, in both insurance groups.
Therefore, our primary aim was to compare rates of major postoperative complications between women with Medicaid, Medicare, and private insurance. As a secondary aim, we sought to identify patient-level factors associated with women in the Medicaid and Medicare insurance groups that may help explain why these patients have higher complication rates.
MATERIALS AND METHODS
We used data from the Michigan Surgical Quality Collaborative (MSQC), a Blue Cross Blue Shield of Michigan/Blue Care Network-funded database voluntarily populated by both academic and community hospitals throughout the state. Data are abstracted from charts by specially trained, dedicated nurse abstractors. Patient characteristics, intraoperative processes of care, and 30-day postoperative outcomes from hysterectomy cases at member hospitals are routinely collected. To reduce sampling error, a standardized data collection methodology is utilized that uses only the first 25 cases of an 8-day cycle (alternating on different days of the week for each cycle). Routine validation of the data is maintained by scheduled site visits, conference calls, and internal audits. The University of Michigan Institutional Review Board granted "Not Regulated" status to this study (HUM00073978).
Hysterectomies available from the MSQC database and performed between January 1, 2012, and July 1, 2014, were analyzed as part of the study. The 3 primary insurance groups of interest were Medicaid, Medicare, and private insurance. Patients were considered to have "Medicaid" if they had Medicaid or a Health Maintenance Organization Medicaid plan. Women were grouped as having "Medicare" if they had Medicare, Medicare with a supplemental plan (eg, Medigap), or Medicare Advantage (Blue Cross Blue Shield or Blue Care Network of Michigan). "Private" insurance was defined as having Blue Cross Blue Shield of Michigan, Blue Care Network, Health Maintenance Organization plans, or other private insurance plans. We excluded cases with "other" insurance, no insurance, or in cases where insurance data were missing. The "other" category includes self-pay, governmentsponsored plans excluding Medicare or Medicaid (eg, Veteran's Affairs, TriCare), Worker's Compensation, and auto insurance. We also excluded those cases where both Medicaid and Medicare were listed for the same patient because parsing out the main effect of the payer group would be difficult.
Demographics, perioperative variables, and major postoperative complications diagnosed within 30 days of surgery were identified and compared across the 3 groups. Variables compared included age (years), race, parity, body mass index (BMI; kg/m 2 ), American Society of Anesthesiology (ASA) class, 9 smoking status, gynecologic cancer, history of deep venous thromboembolism (DVT), urgent or emergent indication for the hysterectomy, surgical time, abdominal hysterectomy, estimated blood loss (EBL; mL) at the time of surgery, specimen weight (g), hospital bed size 500 or more, and teaching hospital status. Specimen weight (grams) included uterus ± adnexa(e) removed at the time of surgery. Complications included deep/organ space surgical site infection, DVT, pulmonary embolism, myocardial infarction/stroke, pneumonia/sepsis, blood transfusion, readmission, and death. Bivariate analyses were assessed via χ 2 analysis or Fisher exact test with small cell sizes; however, for continuous variables, analysis of variance or Kruskal-Wallis was performed.
Logistic regression was then used to identify factors independently associated with major complications within 30 days of hysterectomy. To account for clustering of patient outcomes within hospitals, a mixed model was used. Three hospitals were excluded during the model development process due to small case volume (<20 hysterectomies). Variables that were found to be significant in bivariate analyses were retained for future model analyses and entered via stepwise, forward, and backward selection via fixedeffects logistic regression.
Finally, we developed multivariable logistic regression models to identify patient-and hospital setting-level attributes associated with Medicaid and Medicare status. All statistical analysis was performed using SAS Version 9.3 (Copyright 2014, SAS Institute Inc).
RESULTS
Data for 16,548 hysterectomies were available for analyses. After exclusion of 3 sites for small case volumes, 49 MSQC hospitals were included in the final analyses. The following insurance groups were represented: Medicaid (1577), Medicare (2103), private insurance (11, 620) , both Medicare and Medicaid insurance (297), no insurance (210), other insurance (736), and missing (5) . The groups of interest, Medicaid, Medicare, and private insurance, represented 92.5% of all cases with available insurance data (15,291/16,543) . The distribution of women undergoing hysterectomy with each insurance type by hospital site is shown in Figure 1 . The proportions of Medicaid and Medicare patients undergoing hysterectomy at hospitals in MSQC ranged widely, from 0.8% to 28.0% and from 3.1% to 27.2%, respectively.
Demographics and perioperative variables are presented in Table 1 . Patients with Medicare were older than those in the Medicaid and private insurance groups and had the highest prevalence of ASA class 3 or higher, gynecologic cancer, history of DVT, and urgent or emergent indication for the hysterectomy. The Medicare group also had the longest surgical time and longest length of hospital stay. Interquartile range for parity and mean BMI were highest in the Medicaid group. Nearly half of women with Medicaid were smokers, which was more than double the prevalence among privately insured patients and 3 times the prevalence seen in Medicare patients. Although the Medicaid group had the highest proportion of hysterectomies done abdominally, median specimen weight in this group was similar to those with private insurance. The interquartile range for EBL was also highest in the Medicaid group.
The overall rate of any major complication within 30 days of hysterectomy was 4.66% (713/15,291). Table 1 shows complications by insurance group. At nearly 8%, the Medicare group had the highest prevalence of any major postoperative complication followed closely by the Medicaid group at 7%, and finally, the private insurance group had the lowest prevalence at 4%. Deep/organ space surgical site infections occurred twice as frequently in the Medicaid group compared with the Medicare and private insurance groups. Women with Medicaid also had the highest readmission rate. Blood transfusion rate in the Medicaid and Medicare groups was double that of the privately insured. Women with Medicare had the highest prevalence of pulmonary embolism, myocardial infarction or stroke, pneumonia or sepsis, and death. The frequency of DVT was low and similar across groups.
Using the variables found to be significant in Table 1 , a multivariable model was used to identify factors independently associated with postoperative complications (Table 2 ). After exclusion of cases performed at hospitals for low case volumes (n = 10), 181 cases with missing site identification, and 15 cases due to missing data for relevant variables, a total of 15,085 hysterectomy cases were included in the final model. Risk factors present in the final model were Medicaid (vs private insurance), Medicare (vs private insurance), ASA class 3 or higher, gynecologic cancer, surgical time (hours), urgent or emergent indication, and abdominal hysterectomy (referent nonabdominal hysterectomy). Compared with women with private insurance, women with Medicaid had a 60% increased odds of major postoperative complications, and women with Medicare had 34% increased odds.
Among all variables, abdominal hysterectomy had the largest impact and was associated with a 370% increased odds of major postoperative complications.
Because both Medicaid and Medicare groups had increased major complications after hysterectomy, we were interested in identifying patient-and hospital-level characteristics unique to these women that may help explain this finding. We developed 2 multivariable logistic regression models to identify factors (Table 3) and Medicare (Table 4) insurance. Both models were created using the same 15,085 cases that were used to create the model for major postoperative complications. Several patient-level characteristics were unique to each group. Women with Medicaid insurance were more likely to be of nonwhite race, have a higher BMI, smoke, and have an abdominal hysterectomy. Women with Medicare insurance were more likely to be white, have a primary diagnosis of gynecologic cancer, and to be functionally dependent. Women with Medicaid and Medicare both had increased odds of ASA class 3 or higher. In terms of hospital-level characteristics, both groups had decreased odds of undergoing hysterectomy at large hospitals (≥500 beds), and women with Medicaid also had decreased odds of being treated at a teaching hospital.
DISCUSSION
In this analysis of the relationship between insurance status and major complications after hysterectomy, we found that women with Medicaid and Medicare, compared with the privately insured, have increased odds of major postoperative complications. This relationship was significant with adjustments for potential confounders including age, ASA class, a diagnosis of gynecologic cancer, surgical time, urgent or emergent indication, and use of an abdominal surgical approach.
A secondary aim of our study was the identification of patient-level factors that may explain the increased complications among women in these insurance groups. Consistent with previous analyses, we found that women with Medicaid have higher BMI, are more likely to smoke, and are more likely to have an ASA class 3 or higher. These findings suggest that the overall health status of women with Medicaid is poorer than that of women with private insurance. [10] [11] [12] However, BMI and smoking are potentially modifiable risk factors. We recognize that these risk factors are difficult to modify, but with significant efforts to encourage healthier behavior, especially for several months before elective cases (eg, increased exercise, healthier eating, and smoking cessation), it may be possible to decrease this group's risk for complications. Unfortunately, the potential to modify the risk of complications for patients with Medicare is not as easily realized. Because functional dependence and gynecologic cancer are conditions that occur with aging and are known to increase postoperative morbidity, 13, 14 it is more difficult to develop strategies to offset these increased risk factors. In addition to patient-level factors, we identified societallevel factors that imply a difference in access to care for women with Medicaid and Medicare. The first, which is a shared associated factor for both groups, is hospital size. Contrary to prior studies showing that individuals with Medicaid are more likely to receive care at large, teaching hospitals, 1, 7 we found that women with both Medicaid and Medicare are less likely to undergo hysterectomy at a large (≥500 beds) hospital. Furthermore, we found that those with Medicaid are also less likely to have a hysterectomy at a teaching hospital. Although it is unclear to what extent these findings reflect the distribution of Medicaid and Medicare patients on a national level, our data suggest that hysterectomy care for women with these insurance types is clustered at certain hospitals; therefore, those hospitals that care for proportionally 15 Because the current risk-adjustment model used by the federal government to determine hospital rankings does not consider insurance type, this may ultimately lead to unwarranted financial penalization of hospitals caring for a greater proportion of those insured with Medicaid and Medicare.
Finally, our results suggest that Medicaid patients may have more limited access to minimally invasive routes of hysterectomy. Abdominal hysterectomy is a recognized risk factor for complications compared with less invasive approaches, 16 and consequently, minimally invasive hysterectomy is now the recommended approach whenever feasible. 17 Consistent with prior studies, we also found that abdominal hysterectomy conferred a 3.7-fold increase in the odds of major postoperative complications compared with minimally invasive routes. Although utilization of abdominal hysterectomy has decreased significantly in the last 10 to 15 years, 18, 19 our findings suggest that the transition from abdominal to minimally invasive approaches of hysterectomy has been more rapid for patients with private and Medicare insurance compared with those with Medicaid. In fact, having Medicaid was independently associated with a 41% increase in the odds of having an abdominal hysterectomy. Although abdominal hysterectomy may be the preferred method when considering uterine size, we found that median specimen weight in the Medicaid group was similar to those with private insurance. Therefore, increased utilization of minimally invasive routes of hysterectomy in women with Medicaid may be a potential target area for quality improvement.
Strengths of this study include the use of a large database of academic and community hospitals. The inclusion of hysterectomies done for any indication allows for greater generalizability of our findings. Furthermore, we were able to track outcomes for 30 days postoperatively. Our data were collected using a validated methodology by specially trained, dedicated nurse data abstractors. Finally, we analyzed the data using a mixed-model approach, which adds to the robustness of our results.
Our study is limited by the fact that our results are based on data from a statewide collaborative and may therefore not reflect national trends. Because MSQC membership is voluntary, there is potential for selection bias. There is also the potential for failing to capture complications if patients were seen for postoperative complications at a non-MSQC hospital or if the complication occurred after the 30-day postoperative time frame. We were unable to draw conclusions regarding complications after hysterectomy in the uninsured population and other smaller insurance groups, as the sample sizes were too small for analyses to be clinically meaningful. Finally, we recognize the inherent complexity in defining and quantifying the multitude of factors that may lead to higher complications for Medicaid patients after hysterectomy and that comprehensively doing so would require extensive additional analyses beyond the scope of this article.
In conclusion, women whose primary insurance is Medicaid or Medicare have increased odds of major complications after hysterectomy. This finding is associated with patient-and hospitallevel characteristics unique to each group. Potential targets for quality improvement, especially among women with Medicaid, include increased utilization of minimally invasive hysterectomy and optimization of preoperative health status, with efforts directed at smoking cessation and weight loss.
